Hypotonically induced calcium release from intracellular calcium stores.
Osmotic cell swelling induced by hypotonic stress is associated with a rise in intracellular Ca2+ concentration, which is at least partly due to a release of Ca2+ from internal stores. Since osmotic influx of water dilutes the cytoplasmic milieu, we have investigated how nonmitochondrial Ca2+ stores in permeabilized A7r5 cells respond to a reduction in cytoplasmic tonicity. We now present experimental evidence for a direct Ca2+ release from the stores when exposed to a hypotonic medium. The release is graded, but does not occur through the inositol trisphosphate or the ryanodine receptor. Ca2+ seems to be released through the passive leak pathway, and this phenomenon can be partially inhibited by divalent cations in the following order of potency: Ni2+ = Co2+ > Mn2+ > Mg2+ > Ba2+. This release also occurs in intact A7r5 cells. This novel mechanism of hypotonically induced Ca2+ release is therefore an inherent property of the stores, which can occur in the absence of second messengers. Intracellular stores can therefore act as osmosensors.